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a. ^hmcmmmi^xxim2(omm^m^^tvfzm 

ES#f£r, *»^e>P»«*ixfcttll|-e«[rES£«^l»SEL 

*««ci«ix*li:SCi:*<ll&E*«*»e>»L. 
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[»*3g6 ] mmm 1 ^awRossa* 2 o ^ m^Tt- 

x&vhtvti. y^^A{c»L-c*KW«-^ett^rt 
bJ&^ffli-xa. 

mE*9ffl*ixfc«fE*l^>JH»S'. *««c«ix*-ti:5 
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20/i mJ&lT. L < 1 fi m£L± 1 0 u mJ^T 
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£ L< 14 1 v mJW-b 1 0 pl mJ^TT'fo^ 
[0 0 0 9] #36ijJ!icJ;tK M«@f*:m«SCa>£>ft5iS 

-r5fc#><£>3i 1 <oi6«icBi»fu-c»itfeixfe. y^-^A 

*:* l A:M(c:^ $^6Ct^<Ii(Ogl 

i^-To ^lo^B{c^^T, *l(DJHCfl'«r/Hv\ 

1 C0|fi*C|»«LTa9;<tP>*tfc. y f^AlcMLTHf 30 
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[0035] nmm 2 
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[0 0 3 8] HJfi^J 5 20 
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t\ #SM^^fiA r Lfc 0 y^-A^ 

JR^ — f-fecfct^L i 2 S-S i S : -P, 0*3^ — y 

5I# U R^T\ I4rt^ig9 9. 9 9-%07/^> 
9 9 %<D7 ^' 1/ ^Xfflifz LTjot^: 0 ^4 fcftOo 
ft. 2o<7>^ — ff>y h-ttt-ett«BB««^t,BiOfflL 40 
£#BS«£rii£SK l f*3fcir ^ h U An 2 cojff &m$>tz a 

*:<D±{£.*s<y 9 V >-jrmc£ Ui 2 S-SiS 2 -P 

= 0^9-^f y v*m^xw&mfrni*imm*T»iSL\~ 
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fflp 3<DM$:fflfrfz 0 *5rtK(2^»;tf7**£:te 
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[0 0 3 9] »5>*tfcft««COl ^*J6« 1 <b^< 

[0 04 0] HJfctfiJ 6 
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[0 0 4 1 ]Hi6#j7 
[0 0 4 2] 5iife#tJ 8 

i t(^«(cy f !?Arfttitifc 

[0 0 4 3] ^£00 9 
«&@{£mft?ff«J3II^L i 2 S-S i S 2 -L i a O-P 2 

Wlt$t + L i (0. 43) : Si (0. 12) :S 
(0. 44) : P (0. 002) : O ( 0 . 008) k 

[0 0 4 4] HJfiW 1 0 

mmm 9 1 y 7 & a r^t^^ ± rjmfti&ft 

[0 0 4 5] 1 1 

OJfij«*SJW^tt:*"t?L i (0. 4 1) : Si (0. 1 
3) : S (0. 45) :P (0. 002) : O ( 0 . 0 

0 8) kteotzziftte. mmm9 in^ttx^^ 

/Co 

[0 04 6] 1 2 
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[0047] mmm 1 3 

Slin«S«l?rL i, S-S i S B -L i s O-P s 

[0 04 8] *J6«| 1 4 

rat, SflSSriowfeofci: C*> v .HJEfi»J9 
[0 0 4 9] HU£0iJ 1 5 

[ooso] mmm 1 6 
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[0051] mmm 1 7 

1 0 u m"C 10 0 mm X 5 0 mm^t^ XcO^^gJt 

fi, *i6e»j i . ira«<o*8fe-e*5d *ofco la 

£fe 1 — 5 lc^-f- 0 

20 [ 0 0 5 2 ] 

imi ] 

















No. 
























(S/cra) 


(kj/mol) 


1 




57Li 2 S-38SiS 2 -5 (Li 2 0-P 2 0 5 ) 


50 




7.0X 10" 4 


36 


2 




STLi-jS-SSSiSj-S (L^O-PgOg) 


100 




1.8X10" 3 


32 


3 


*a- 7 nvr 


57Li 2 S-38SiS 2 -5 (LijO-P^ 


130 




2. 0X10" a 


32 


4 


a*' 7 wr 


57Li 2 S-38SiS 2 -5 (Lifi-PfiJ 


^(2513) 


50 


6.0X10"* 


37 


5 




57Li 2 S-38SiS 2 -5 (LijO-P^ 




100 


1.6X10" 3 


33 


6 




57Li 2 S-38SiS 2 -5 {LiJJ-PflJ 




130 


1.7X10" 3 


32 


1 






100 




1.5X10' 3 


34 






SOLi^OSi^ 


150 




1.5X10* 


33 



[0 05 3] [312] 











mm 






No. 










(S/cm) 


(kj/ool) 


9 




60Li 2 S-40SiS 2 




160 


1.5X10- 3 


32 


10 


*A* ^J^' 


57Li 2 S-38SiS 2 -5Li 3 P0 4 


130 . 




I. 7X 10" 3 


34 


11 




59. 51125-405182-0. 5Lr 3 P0 4 


130 




1.6X10" 3 


34 


12 




5 7Li 2 S-38S i S 2 - 5Li«Si 0 4 


130 




1.8X10" 3 


33 


13 




57Li 2 S-38S iS^SLiaPO-^ gN 0 , 


130 




1.8X10" 3 


34 


14 




651^-34. 5SiS 2 -0. 5Li3P0 4 


130 




1.7X10' 3 


34 


15 




60Li 2 S-40SiS 2 


120 




1.9X10' 3 


33 


16 




STLi^-SSSiVS (Li x 0-P z 0 3 ) 


120 




2.0X10"* 


32 


17 




57Li 2 S-38SiS 2 -5Li 3 P0, 


120 




2.0X10" 5 


33 


18 




57Li 2 S-38S i S 2 -5Li 4 S i 0 4 


120 




2. I X 10 5 


34 



[0 0 5 4] 
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No. 



19 

20 
21 
22 
23 
24 
26 
26 
27 



&m 2 0 0 2 
16 



10 0 3 4 6 



77* !^ 3 ;/ 



60Li,S-40SiS 2 

57L i,S-38Si S 2 -5Li 3 P0 4 

57Li z S-38SiS 2 -5Li,Si0 4 

60Li 2 S-40SiS 2 

60Li,S-40SiS 2 

57Li a S-38SiS a -5Li 3 P0 4 
. 57Li 2 S-38SiS 2 -5Li 3 P0 4 
I 57Li 2 S-38SiS 2 -5Li.P0 < 







'H >3 










-J — "P-/W' 








ft T /m«1 'i 

iKJ/nioi J 




140 


i 7 v 1 rr 3 


oo 
33 




140 










1. o a 10 


34 


^^(25t:) 


140 


1. 7 X 10 3 


34 


120 




1.7X10' 3 


33 


150 




1.8X10 3 


32 


100 




1.8X10" 3 


33 


120 




2. 0X10" 3 


32 


160 




2. 1X10" 3 


31 



[0 0 5 51 















fistic 


No. 






ro 
















CC) 


lb/ cm; 


(kj/niol) 


28 




60U 2 S-39. 5SiS 2 -0. 5Li 3 P0 4 


120 




1. 8X 10~ 3 


33 


29 


n&mm 


57Li 2 S-38SiS 2 -5 (Li 2 0-P 2 0 s ) 


120 




z. OX 10 * 


32 


30 




57U 2 S-38S i S 2 -5Li 4 S i 0 4 


120 




^.oxio 


34 


31 




60Li 2 S-39. 5SiS 2 -0. 5Li 4 Si0< 


120 




2. 1 X 10~ 3 


OJ 


32 


M^mm 


57Li 2 S-38S i S 2 -5Li3B0 3 


120 




1.8X10 3 


34 


33 


m&m^ 


57Li 2 S-38SiS 2 -5Li 4 Ge0, 


120 




1.7X10^ 


33 


34 




60Li 2 S-39. 5GeS 2 HX 5Li 4 Si0 4 


120 


sues* u 


1.5X10'* 


33 


35 




60Li 2 S-39. SGa^-O. 5Li 4 Si0 4 


120 




1. 8X10' 3 


32 


36 


n&m& 


I 60Li 2 S-39. SP^-O. 5Li 4 Si0 4 


120 




1.7X10" 3 


34 


37 




57Li 2 S-38SiS 2 -5Li 3 P0 4 




120 


1.9X10" 3 


34 


0 5 6 






















No. 






co 
















CC) 


(S/cm) 


(kJ/jD0l) 


38 




67L1 2S-38Si S 2 -5L i 4 S i 0 4 


^*&(25<C) 


160 


1.8X10" 3 


33 


39 


*&m# 


60Li2S-40SiS 2 


^^(25*0 


120 


1. 7X10 -3 


32 


40 


n&mm ' 


STLigS-SSSiS^SLi^POj ^ , 


120 




1. 9X10" 3 


33 


41 




60Li2S-39. 5515,-0. 5U 3 P0 4 


120 




2.0X10' 3 


32 


42 


M^mm 


65L12S-34. 5SiS 2 -0. SLi^ 


130 




1. 9X10 " 3 


34 


43 


n^mm 


SSLi-SHW. 5S1V0- 5Li a P0« 


130 




1.8X10" 3 


33 


44 




STLi^-aSSiS^SLi^ 


120 




1.8X10" 3 


33 


45 




60L12S-39. 5SiS 2 -0. 5Li 3 P0 4 


120 




2. 0X10 -3 


32 


46 




BTLijS-SSSiS^SLi^ 


£&(25t:) 


120 


1.7X10" 3 


34 


47 




601^-39. 5SiS 2 -0. 5Li 3 P0 4 


2s&(&d 


120 


1. 9X10* 3 


32 



[oo5 7) nk^t% zcou t *? j*&mwm±izm 

[0 0 5 8] xf i/^-^-}, (EC) ^^°c?b°l/ 
>^7— J* (PC) OjR-fri&fBESrJpJRL, *°!)7^ 
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(54) MANUFACTURING METHOD OF NEGATIVE 
ELECTRODE FOR LITHIUM SECONDARY 
BATTERY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a negative electrode for a lithium secondary 
battery wherein lithium metal, a raw material for 
sulfide series inorganic solid electrolyte thin film and 
the negative electrode where the inorganic solid 
electrolyte thin film has been formed are not 
deteriorated by an atmospheric air. 

SOLUTION: A negative electrode base material and the 
inorganic solid electrolyte raw material respectively 
housed in a sealed container are used. The negative 
electrode base material has the lithium metal on its 
surface. The negative electrode base material and the 
raw material are respectively taken out of the sealing 
container in the inside of a chamber 4 which is 
substantially inactive against the lithium and which has 
been adjacently installed at a thin film forming device 
1. The negative electrode base material and the raw 
material drawn out are moved to the thin film formation 
device without making them exposed to the atmospheric 
air. In the device 1, using the raw material, the 
inorganic sold electrolyte thin film is formed on the 
negative electrode base material. Afterwards, the 
negative electrode base material having a thin film is 



(71) Applicant. SUMrTOMO ELECTRIC IND LTD 

(72) Inventor: HISAGAI YUICHI 

OTA YUKIHIRO 
YAMANAKA SEISAKU 



moved to the inside of a chamber 5 which is 
substantially inactive against the lithium without 
exposing to the atmospheric air, and there, the negative 
electrode base material having the thin film is housed 
in the sealing container. 
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